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Stroke in children or adolescents is an uncommon but
important clinical issue, with international incidence rates
from 1.3 to 13 per 100,000 children [1,2]. More than half of
children with stroke will develop lifelong cognitive or
motor disability [2], resulting in a societal burden. Although
falls leading to trauma or head injury are possibly the first
presenting symptoms of a neurologic event [3], stroke
following trauma is identified when stroke occurs clearly
after trauma. It is a complicated clinical topic that has been
little studied and is discussed mainly in reference to adults
[4]. Delayed diagnosis may affect patient outcome
profoundly, but recognizing stroke symptoms can often be
difficult because of the patient’s altered consciousness after
traumatic brain injury. We report here a child with posterior
cerebral artery (PCA) area infarct following a fall with
multiple traumas. He made a good recovery.
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Stroke is an uncommon disorder in children but an increasingly recognized cause of disability. Acute stroke
may be attributable to trauma, but this topic is seldom discussed. In limited reports, most ischemic strokes
following trauma were detected after a considerable delay. Early recognition of stroke following trauma
might reduce secondary neurologic complications. We report a case of posterior cerebral artery area infarct
following multiple traumas in a child. A comprehensive etiologic survey was undertaken and discussed.
Although the definite pathogenesis is still unclear, adequate, individualized, and uncomplicated management
can significantly affect the outcome.
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CASE PRESENTATION
A healthy 12-year-old boy accidentally fell to the ground
from the fifth floor in school, resulting in transient loss of
consciousness. When he was sent to our emergency
department, he presented with pneumothorax, hemothorax,
multiple rib fractures, spleen and kidney laceration, and
hemoperitoneum. Fractures over the pelvis, sacrum, right
femur, and humerus were also noticed. Neither facial
abrasion wounds nor skull fracture was found, but the
possibility of blunt head injury could not be ruled out
because of his depressed level of consciousness. The Injury
Severity Score (ISS) was 34 (maximum 75; minimum 0) [5].
The Glasgow Coma Scale was 11 out of a possible score of
15 (E3V3M5, where E is best eye response, V is best verbal
response, and M is best motor response). His blood pressure
dropped to 63/32 mmHg, and his heart rate was 150 beats/
min at that time. Hypovolemic shock persisted for at least
10 hours, waxing and waning during the resuscitation. An
endotracheal tube was inserted as an emergency measure.
Splenectomy was the only surgical intervention that would
save his life. Multiple fractures were treated by supportive
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care according to an orthopedist’s suggestion. The child
was irritable at first and then became drowsy after being
intubated and sedated for ventilator use. Left pupil
dilatation and a sluggish light reflex with a normal doll’s
eye sign were noted 24 hours after the fall. Brain computed
tomography (CT) was done immediately, showing an
acute right PCA territory infarction (Figure 1). A cortical
syndrome-like visual field defect, visual agnosia, or
unformed visual hallucination could not be confirmed as
a result of his persistent lethargic consciousness and
presence of sedation. Hypertension and bradycardia
developed later (50 hours after the fall), possibly as a result
of brain edema and increased intracranial pressure, but
these subsided after treatment with mannitol. Fortunately,
he could follow simple orders on the third day after the
pupil light reflex returned to normal; the dilated pupil also
returned to normal at that time. After he left the pediatric
intensive care unit on the 12th day of admission, a stroke
survey was performed, including brain magnetic resonance
imaging (MRI), magnetic resonance angiography (MRA)
(Figure 2), and conventional cerebral angiography.
No artery dissection or other vascular abnormality
existed. Carotid and transcranial sonography showed no
atherosclerosis, vascular stenosis, or emboli. These
examinations were all done about 2 weeks after the fall,
when he seemed better able to tolerate them. A transthoracic
cardiac echogram revealed no thrombi and normal cardiac
function. A transesophageal cardiac echogram (TEE) was
not performed because of the high risk related to the recent
massive hemopneumothorax. A visual field examination
showed homonymous left upper quadrantopsia. The
hematologic survey, including coagulation factors (protein
C, protein S, anti-thrombin III), homocysteine, C3, C4,
autoantibodies (antinuclear antibody, anticardiolipin
antibody), and lupus anticoagulant, were within the normal
range. He received postoperative care and a rehabilitation
program. He was discharged after 3 months of
hospitalization with active and independent ambulation.
No more visual complaint was noted during follow-up in
our outpatient clinic.
DISCUSSION
Trauma is often a consequence of stroke rather than the
primary cause. The mechanism of ischemic stroke following
trauma is varied. Putative mechanisms include arterial
dissection, cardiac arrhythmia with emboli, shock with
systemic hypoperfusion, post-traumatic vasospasm, and
cerebral fat embolism [4,6,7]. In the present case,
craniocervical dissection was excluded by MRA and
conventional cerebral angiography, although it is the most
common cause of stroke in a child following trauma. Neither
cardiac injury, which promotes thrombus formation, nor
cardiac arrhythmia, was noticed in this child. Thus, the
diagnosis of cardiac embolic stroke was not favored.
However, in the face of the clinical dilemma over whether
to perform an invasive study, such as TEE during the
critical stages in patients with multiple traumas, the
possibility of embolic infarction cannot be totally ruled out.
Prolonged systemic hypotension lasting 10 hours was
recorded, and this may have caused cerebral infarction
during that period. However, there was a single vascular
area infarction in our patient, not the typical unilateral or
bilateral watershed infarction caused by systemic
hypotension. Although post-traumatic vasospasm is a well-
recognized sequela of head injury, clinical ischemia is rare.
On the basis of a previous study of post-traumatic cerebral
vasospasm [7], the onset of post-traumatic vasospasm ranged
from 2 to 8 days after the injury and peaked at 5–7 days.Figure 2. Normal architecture of intracranial arteries on MRA.
Figure 1. The brain CT scan revealed right PCA area infarct.
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In our patient, stroke occurred within 24 hours after the fall.
The possibility that his cerebral ischemia was due to post-
traumatic vasospasm is relatively small. Fat embolic stroke
was also suspected because of the multiple fractures of the
femur and humeral bones, but neither petechial skin rash
nor positive transcranial Doppler ultrasonography results
supported the diagnosis. Acute respiratory insufficiency
is also a sign that favors the development of fat embolism
[4], but it cannot be included in the favorable features in
our patient because of early intubation due to massive
hemothorax and respiratory failure. Despite the
comprehensive etiologic survey in the present case, the
definite pathogenesis is still unclear. Although the associated
pathophysiologic changes after multiple or major traumas
are so complicated, what we can do is to decrease the
percentage of undetermined ones. Some hypotheses about
thromboembolic events and acute coagulation response
during sympathetic activation stage may be contributory
[8]. Accumulation of clinical data on additional cases in the
future is essential. Additional molecular evidence with
respect to acute sympathetic stress, such as occurs in patients
after trauma or surgery will also be contributory.
According to previous reports [4], delayed diagnosis
has frequently occurred in cases of ischemic stroke following
trauma. Several variables, including sedation, use of
neuromuscular junction blockers, and the presence of a
limb injury on the side of the paresis, contributed to this
delay [4]. In our case, the only warning sign of deterioration
in the brain was the pupil change. Other neurologic signs,
especially cortical syndrome, that characterize PCA or
occipital lobe infarction were not evident mainly because of
the patient’s depressed level of consciousness. The initial
brain CT scan in our patient showed evident right PCA area
low density (Figure 1), suggesting that several hours might
have passed before it was recognized. Because the anterior
circulation is a more common and easily recognized
infarction area, posterior circulation infarct is unremarkable
in those cases of stroke following multiple traumas [4].
Because the signs of unilateral PCA area infarct are often
hemianopsia or quadrantopsia with macular sparing, this
helps to explain the patient’s good visual recovery and
limited remaining neurologic sequelae. Early diagnosis in
such complicated cases is never easy but worth attempting.
Brain imaging should always be considered when there is
any unexplained consciousness level or obscured asymmetric
neurologic signs. Some screening criteria have been
established for emergency arteriography after blunt
cerebrovascular injuries [9]. Facial fractures and cardiac injury
should always trigger concern for potential stroke risk.
Further integration of recommendations from neurologists,
pediatricians/pediatric surgeons, and trauma teams may
help in early diagnosis and adequate management.
Treatment options are limited, because concurrent
injuries may preclude the use of treatments such as
intravenous heparin and systemic thrombolysis [10].
Calcium channel blockers can be used if there is evidence
of post-traumatic vasospasm. Beta blockers have been
suggested to reduce adrenergia if the hypothesis is
established that there is an acute coagulation reaction
during the sympathetic surge [8]. We used only mannitol
for cerebral edema; neither antiplatelet nor anticoagulant
therapy was given. This seemed a simple treatment, but it
could be critical for lifesaving. Some cases of posterior
fossa infarct have been reported to have received
decompression or even to have died from the postischemic
brain swelling [4]. More treatment is required after the
acute stage for motor or cognitive disability. Motor
rehabilitation and even psychologic therapy should be
involved when necessary.
In conclusion, it is important to detect an easily missed
stroke early following multiple traumas. Improvement may
result from more frequent and early neurologic
consultations, judicious use of sedation in patients with
head injury, and the use of serial CT scanning. Although the
gold standard for treatment has not been established yet,
adequate management should be given according to the
individual condition. Of course, a general young stroke
survey should be done, because some effects are correctable.
Because of the increase in child abuse and depressive
disorders among children in our modern society, ischemic
stroke following major or multiple trauma in children
may become an even more important medical and public
health issue.
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